INTRODUCTION
Campomanesia genus belongs to the Myrtaceae family. Native fruit species of the genus Campomanesia have potential for commercial cultivation, according to their desirable agronomic characters, such as high yield and high soluble solids (Oliveira et al. 2011) . Campomanesia phaea (Berg) Landr. is popularly known as cambuci or Cambuci fruit tree (Vallilo et al. 2005) , and it spontaneously occurs in the states of São Paulo, Rio de Janeiro and Minas Gerais, at the slope of Serra do Mar, denominated Coastal Atlantic Forest, an endangered vegetation, in small and grouped populations (Maluf and Pisciottano-Ereio 2005) . Its in natura consumption is limited due to the low carbohydrate content and high acidity. Although its shape is not uniform, it has potential for industrialization for the production of juices, jams and fermented foods, due to its quality attributes, such as high-yield pulp, high acidity, and reasonable concentrations of ascorbic acid (Vallilo et al. 2005) .
The large industrial and commercial potential of cambuci fruit tree is the amount of pectin in the pulp. This polysaccharide has high gelling power, a very important property of some proteins used in many industrial foods, such as gelatin gels, candy, textured vegetable protein, jellies, etc (Andrade et al. 2011) . In 2006, the Cooperative of Producers of Cambuci and Derivates of Rio Grande da Serra (Cooper Cambucy da Serra) was founded, which brings together 21 members, in order to spread cambuci fruit and demonstrate its cultivation potential and different ways of processing. The cooperative also works together with the Coordination of Integral Technical Assistance (CATI) for the production of new seedlings (Andrade et al. 2011) . Much information on the cultivation and management of cambuci fruit tree, and also few reports on the fruit pattern and on the main characters (Bianchini et al. 2015) are available in the literature (Santos et al. 2016 ).
The dimensions of cambuci fruits can vary, due to their occurrence extension, which goes from mountain regions to areas close to sea level. This fact can cause not only morphological variation, but also variation in the chemical composition of the fruits. Studies on the morphology of fruits and seeds, and chemical characterization of the pulp are common to several species and are carried out to assist in pre-breeding programs of undomesticated species (Moura et al. 2013) and detect the genetic variability between individuals or accessions in a population (Almeida Júnior et al. 2014) . In this sense, in order to expand the genetic variability, works that focus on the introduction, exchange, collection, evaluation, documentation and conservation of germplasm have gained attention.
The collection of accessions is essential for the formation of an active germplasm bank at the beginning of a breeding program that aims to increase the variability of a species under study . Four types or groups are found in the germplasm collection: a) cultivated species, or obsolete cultivars of varieties derivative from breeding programs or not, which are outdated; b) primitive cultivars or landraces; c) wild relatives of cultivated plants; d) wild species with potential for domestication (Nass 2007) .
Studies on the genetic divergence are carried out for the evaluation of the variability between the accessions (Silva et al. 2017) . Several methods have been employed to study the diversity, such as the use of molecular markers (Almeida et al. 2011) , kinship coefficient (Costa e Silva et al. 2014 ) and multivariate analysis (Assis et al. 2014) . Studies on the genetic diversity provide information on the identification of parents that allow the exploitation of heterotic effect and the obtainment of segregating populations with greater variability in crosses. Moreover, such studies enable the identification of duplicates, and thus reduce costs with the maintenance of germplasm banks.
Two ways of inferring genetic diversity are used: the quantitative and predictive. Diallel analysis is a quantitative way to infer genetic diversity, in which crosses between the parents and their evaluation are necessary. The predictive way is based on morphological differences of nutritional, physiological or molecular nature, quantified in a dissimilarity measure that can express the degree of genetic diversity among parents (Cruz and Carneiro 2003) .
The evaluation of Cambuci fruit trees accessions by means of studies on the genetic distance allows obtaining information on the divergence, relating them to possible promising crosses. The accessions are separated into different subgroups, in order to obtain homogeneity and heterogeneity within the subgroups (Cruz et al. 2012) .
No studies on the genetics and plant breeding of cambuci fruits are found in the literature. Works related to genetic diversity can assist in the identification of parents for crosses, as well as in pre-breeding programs. The aims of this study were: i) to evaluate the divergence between cambuci fruit tree accessions by means of quantitative and morphoagronomical characters, and ii) to identify the accessions forcrosses,aiming at the expansion of genetic variability.
MATERIAL AND METHODS
Ripe Cambuci fruitscollected from native plants in different locations of the Atlantic Forest and Serra do Mar, in the states of São Paulo, Minas Gerais and Rio de Janeiro, had their seeds extracted and identified. After drying, seeds were separately sown in 3 liter plastic bags filled with substrate consisting of organic matter. Eight months later, 58 accessions were planted in 2006, spaced 5 x 4 m apart, in an area belonging to the Seedling Production Center of São Bento do Sapucai SP (lat 22° 41' S, long 45°44' W, alt 874 m asl), in a randomized block design, with three blocks. The climate is Cwb type, mesothermal, or high-altitude tropical, with dry winter and rainy summer, according to Köppen.
A sample of 40 ripe fruits was collected in 2014 from the 58 accessions. Fruits were packed in transparent plastic bags, stored in expanded polypropylene box containing ice, and transported to the Federal University of Lavras (UFLA), Lavras-MG. In the Pomology Laboratory of the Fruticulture Sector of UFLA, the dimensions were measured (length and diameter), and mean fruit weight, number of seeds, weight of 1000 seeds, total soluble solids (TSS), percentage of ascorbic acid (acidity), pH, TSS and acidity ratio (ratio), firmness, vitamin C content and color were determined. -Weight of 1000 seeds: performed by counting the seeds of 10 fruits and weighing them on semianalytical scale, with subsequent ratio for 1000 seeds; -Total Soluble Solids content (TSS): determined by maceration of fruit pulp samples of each accession in porcelain crucibles, with two readings per sample. The TSS content was determined with the aid of a portable refractometer at 20 ° C, and reading was expressed in ° Brix; -Percentage of ascorbic acid (titratable acidity -TA): determined by transferring the weight of approximately 10 g to Erlenmeyer flasks, completing the volume of100 mL with distilled water. Three drops of 1% phenolphthalein indicator were added to the solution, following with thetitrations by manual shaking, with 0.05 N NaOHsolution, previously standardized with potassium biphthalate. Results were expressed in g citric acid per 100 g pulp; -Total soluble solids and titratable acidity (ratio): obtained by the ratio between total soluble solids (TSS) and titratable acidity (TA); -PH: determined in a phmetrer; -Firmness: measured by the strength necessary for a 3 mm probe coupled with a digital penetrometer to penetrate the fruit, in order to obtain the firmness value; -Vitamin C: determined by the colorimetric method, using 2,4-dinitrophenylhydrazine. The reading was carried out on a Beckman 640 B spectrophotometer, using a computerized system, and results were expressed in mg of ascorbic acid per 100 g pulp; -Color: determined at two different points of the fruit, using the colorimeter Minolta CR-400, with determination in the mode CIE L * a * b *. The L* coordinate refers to the luminosity level representing how bright or dark the sample is, with values ranging from 0 (totally black) to 100 (totally white). The a* coordinate may assume values from -80 to +100, in which the extremes correspond to green and red, respectively. Finally, the b* coordinate, with intensity from blue to yellow, can vary from -50 (totally blue) to +70 (totally yellow). Measurements were obtained at two diametrically opposite points in the equatorial zone of the fruit. The color was expressed by the luminosity (L *), which determines the brightness, by the chromaticity (chroma), which determines the intensity of the color, and by the hue angle ( o hue), which determines the tonality.
Afterwards, analysis of variance was performed, the genetic parameters and the coefficient of genetic correlation were estimated, and diversity was determined by the Euclidean distance and cluster analysis by the Neighbour Joining Tree (NJT) method (Saitou and Nei 1987) . Cluster analyses were carried out using the package "ape" of the R software (R Core Team 2013), while the others were carried out using the Genes software (Cruz 2006) .
RESULTS AND DISCUSSION
Analysis of variance of the evaluated fruit characters revealed the existence of genetic variability among the accessions (Table 1) . This fact corroborated the estimate of the total variation due to treatments. Most of the observed variation is owing to genetic factors (Table 2 ).
In general, accessions showed considerable genetic variability values for fruit characters, since the lowest coefficient of genetic variation was 11.47% for diameter. According to Vencovsky (1969) and Resende (2002) , this estimate is not considered of low magnitude for this parameter, although the authors state that values greater than 20% should be considered as representative. The study showed coefficient of genetic variation that ranged from 11.47% to 46.86%, which evidences the possibility of selections of contrasting genotypes among the accessions.
Genetic variance for all characters was superior to the observed environmental variance. This fact is fundamental to this work, since it allows clustering different accessions in more genetic terms. The variation that exists among the accessions can be observed by the variance and by the amplitude of fruit characters (Table 3) .
Weight of 1000 seeds presented the greatest variation, with high observed amplitude (166.40). This fact allows inferring that the evaluated accessions present great difference regarding this attribute. Moreover, the percentage of citric acid and the pH were the characters of lower variation amplitude. According to Cruz and Carneiro (2003) and Alexandre et al. (2015) , characters that express lower variability are considered of minor importance. Table 4 shows the estimates of the relative contribution of characters for the divergence. Again, weight of 1000 seeds was the character, which contributed the most to the divergence among the accessions. The second greatest contribution was obtained by vitamin C. Costa e Silva et al. (2014) studied the contribution of different characters for FG Bianchini et al. genetic dissimilarity between peach trees populations and found distribution with lower discrepant values among them, ranging from 3.7% to 12.13%. Table 5 shows the estimates of the coefficient of phenotypic correlation between the pairs of characters combination. Variation in the magnitude of the estimates was observed, and they were positive or negative. Among the characters, fruit length showed significant high correlations with fruit diameter (0.75) and fruit weight (0.76), and diameter presented significant correlation with fruit weight (0.94), indicating strong relationship between the increase in fruit size with theweight. Good correlation was also observed between the weight of one thousand seeds and length (0.51), diameter (0.43), and fruit weight (0.43), indicating that seed weight influences the increase in fruit size and fruit weight . On the other hand, negative correlation was observed between the number of seeds per fruit with length (-0.19), diameter (-0.29) , and fruit weight (-0.25) , indicating that fruits with less seeds have smaller dimensions (length and diameter) and lower weight.
Among the chemical characters, soluble solids in the fruits presented significant moderate correlations with pH (0.37) and ratio (0.33), which was expected, since high percentages of soluble solids are found in fruits with higher pH, and in the case of the ratio, the greater the percentage of soluble solids, expressed in ° Brix, the higher is the total soluble solids/acidity ratio. Another expected correlation occurred between acidity and firmness (0.44), since the fruits that did not reach physiological ripe stage have higher acidity contents, and therefore greater firmness. This explains the negative correlation between ratio and firmness (-0.33) and acidity and ratio (-0.82).
Correlations can be useful when the phenotypic evaluations of a particular character are difficult to be obtained. If this character presents significant phenotypic and genotypic correlations with other character of easier measurement, indirect selection based on the character of easy measurement can be obtained. When two characters present positive and significant correlations, selection in one of these characters results in the improvement of the other. Difficulties arise when two characters have positive and significant correlation and one of them is undesirable, or when the two characters are desirable, but correlation is negative and significant (Nascimento et al. 2014) .
In this work, variability among the accessions of the active germplasm bank (BAG) of cambuci fruit tree was observed. The significant correlations between variables allow performing indirect selection as an auxiliary tool in the process of domestication and breeding of this species.
The last step in a study on divergence consists in the cluster analysis, in order to obtain groups of accessions in function of the greater similarity among them. Figure 1 shows that accessions 14 and 43 are the most dissimilar. On the other hand, accessions 14 and 21 are the most similar.
CONCLUSION
Variability for fruit characters among the evaluated cambuci fruit tree accessions was observed. The expansion of genetic variability can be obtained by hybridization among the accessions 14 and 43. 
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